The SELEX Experiment
The SELEX experiment at Fermilab is a 3-stage magnetic spectrometer 1) . The negative beam (600 GeV/c) had about equal fluxes of π − and Σ − . The positive beam (540 GeV/c) was 92 % protons. The primary and secondary vertex resolution for typical charm events is σ p = 270 µm and σ s = 560 µm, respectively. The momentum resolution for charged tracks is δp/p ≈ 0.5 % at 100 − 300 GeV/c. A RICH detector 2) labelled all particles above 25 GeV/c with high efficiency, greatly reducing background in charm analyses. Our charm analysis, a vertex driven analysis with definite RICH identification for all kaon and proton candidates required: (i) a good secondary vertex (χ 2 /dof < 5); (ii) a longitudinal separation (L) between the vertices bigger than 8 σ, were σ is defined as σ 2 = σ The mass resolution, measured via the width of
2 ) over the whole momentum range of interest.
The geometrical acceptance and detection efficiency is identical for particle and anti-particle to < 3 %, still high at large x F , and is flat in p T .
Weak Decays of Charm

Motivation
Charm lifetime measurements test models based on 1/M Q QCD expansions and evaluate corrections from non-spectator W -annihilation and Pauli interference to perturbative QCD matrix elements. The lifetime hierarchy for the charm system presents a challenge to HQET and pQCD methodologies due to the low charm quark mass.
SELEX Lifetime Analysis Method
SELEX charm signals are extracted by the sideband subtraction method with a fixed signal region (±2.5 σ M , i.e. 20 MeV/c 2 ) centered on the charm mass.
Sidebands of equal width are defined above and below the charm mass region. The background under the charm peak is the average of the two sideband regions. π and K misidentification causes mixing of charm signals. In SELEX this is significant only for the D s peak, due to the excellent particle identification. The acceptance correction functions were established using data only, which greatly reduces systematic effects. Overall systematics errors were studied with different decays modes and by comparing the results with events from different production targets. The D 0 and D + lifetimes were measured mostly to validate the other measurements, presenting the largest acceptance correction.
Results for Λ
The results presented here for the lifetimes of Λ 
Hadroproduction of Charm
Motivation
Charm Hadroproduction is a major challenge to factorized perturbative QCD analysis. The quark level processes are charm-anticharm symmetric, and next to leading order terms only introduce a small asymmetry. In contrast, some experiments observed large production asymmetries in some cases. Two basic models exist which try to explain these asymmetries: the color drag model, sometimes also called "leading particle effect" 24) , and the intrinsic charm model 25) . The models differ in the predicted behavior of the asymmetries as functions of x F and p T . SELEX, with its 3 different hadron beams (Σ − , π − , p), has the unique opportunity to add experimental data to this problem.
SELEX Features
As mentioned before, SELEX has (by design) a high acceptance at large x F , the acceptance is constant over a wide range of p T , and is identical for particle and anti-particle to better than 3 % in any bin. For the asymmetry data, no acceptance correction has been applied. Preliminary results for a fit to the differential cross section dσ/dx F ∼ (1 − x F ) n for Λ we do not observe a change in the (1 − x F ) n behavior.
Production of D
The preliminary results for the x F behavior of D ± production by the 3 different beams are shown in table 3. For the
as a function of x F we observe a nearly constant, slightly negative value of A. For the π − data at higher x F we observe A consistent with 0, which is, due to the large errors, not totally inconsistent with previous results 29, 30 ) , but indicates some problem in one of the measurements.
Summary of Hadroproduction Results
As a conclusion we like to mention that our data in general show a strong sensitivity to shared valence quarks. In contrary, they provide little support for the "intrinsic charm" model.
Hyperon Physics
Σ − Radius Measurement
The measurement of the Σ − electromagnetic charge radius was performed in parallel with our charm data taking. A special trigger (and a subsequent analysis) selected events with two and only two outgoing tracks, one of them an electron, which were supposed to come from a beam particle scattered on a target electron. The differential cross section for this process is given by
and
where Q denotes the momentum transfer in the reaction and Q max its kinematically allowed maximum. Via approximating the electric and magnetic form factors G E and G M with the dipole approximation (eq. 2), the mean squared charge radius <r 2 ch > can be extracted by a fit to the slope of the Q 2 distribution.
We applied this method to Σ − , π − , and p as beam particle, the latter two to validate the method. The preliminary results are shown in table 4. As can We extracted also the strong interaction radius of the Σ − from data of our total cross section measurement 34) and obtain a consistent result. 
Σ + polarization
During a dedicated running period, SELEX took data to measure the polarization of Σ + s produced by protons with a momentum of 800 GeV/c. This measurement was performed at several points in x F and p T , and for copper and beryllium targets, extending previous measurements 36) , but with lower statistics. Even though the errors are large, our date indicate a slightly higher polarization when the Σ + are produced in a Beryllium target. In the hyperon sector, SELEX has new results on the electromagnetic charge radius of the Σ − , the polarization of inclusive Λ 0 produced by Σ − , and the polarization of Σ + produced by protons.
We are starting now a second pass over all data. We improved significantly our efficiency to reconstruct hyperons, which should help us in accessing other charm states, especially charm strange baryons.
